DESCRIPTION OF THE INVENTION ! 

This Invention relates, to a process of ameliorating 
neoplastic disease in animal and human hosts* The 
essential active ingredient utilized in the process in 
an effective amount is 2,3f 5#6-tetrahydro-6-phenyl- 
imidazo[2,l--to]thiazole (PIT). This compound is a 
well known anthelmintic, generically Known as tetramisole 
In its racemic form and as levamisole in' the form of the 
levo enantiomorph. From about 1 mg to about 5 ngAg 
body weight of the host, calculated as the base form, is 
the preferred range for the essential ingredient. 

PIT, in base form, may be readily converted to 
the corresponding therapeutically acceptable acid addition 
salt form by reaction with an appropriate inorganic acid, 
such as, for example, hydrochloric, hydrobroaic, hydrlodic, 
X5 sulfuric, phosphoric and the -like acids, or with an 

appropriate organic acid, such as, for example, acetic, 
propionic, glycolic, lactic, oxalic, malonic, tartaric, 
citric, sulfamic, ascorbic and the like acids. In turn, 
the salts of formula (I) may be converted to the corres- 
20 ponding base form by conventional treatment with suitable 

alkali. Of the acid addition salts^ the hydrochloride 
is preferred. 
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Neoplastic disease, r.£ used herein, is meant lo 
include all types of cancerous growt]:s or oncogenic processes, 
metastatic tissues or malignantly transformed cells, tissues, 
or organs, irrespective of histopathologic type or stage of 
5 invasiveness. For example, the subject compounds may be 

used in accordance with this invention against such neoplastic 
disorders as "1-rewis Lung 3 LL*' tumor and pulmonary 
metastases, methylcholanthrcne indr.ccd sarcoma, Maloncy 
leukemia, sarcoma 180 and the lik;;; in laborntory animals, 
10 for example, mice, and against such. neoplastic dif.ordere ajs 

shown in New-England J. Med., Vt(.. 289, p. 354 (1973). 

The process of this irWcntion comprises systemically 
administering to subjects hosting n^:i;;ila£lic dii;easc an effective 
ameliorating amount of PIT or a Ihtrr^ipeulicaUy active acid 

15 addition salt thereof preferably adivixcd with a phavmaccuLically 

acceptable carrier. Such carrier may^ take a v/ide variety of forme 
depending on the form of preparation; desired for administration, 
i.e. , oral or parenteral. In prepaii^:; the compositions in oral 
dosage form, any of the usual phar!Vr»aceutical media may be 

20 employed, such as, for example, wAcr, glycols, oils, alcohols, 

and the like in the case of oral liquid* preparations such as 
suspensions, elixirs and solutions; or solid carriers such as 
starches, sugars, kaolin, lubricants, binders, disintegrating 
agents and the like in the case of powOers, capsules and tablets. 

25 Because of their ease in administration, tablets and capsules 

represent the most advantageous oral dosage form, in which 
case solid pharmaceutical carriers are obviously employed. 
For parenteral injection, the carrjt(.r v/ill usually comprise 
sterile water, at least in large part, though other ingredients, 

30 for example, to aid solubility, may be included. 

Injectable solutions, for example may;' 
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be prepared In which the carrier comprises saline solullon. 
glucose, solution or a mixture of saline and glucose 
solution.. Injectable suspensions my also be prepared 
•m Which case appropriate liquid carriers., suspendlne 
agents and the like may be employed. 

It Is especially advantacoous to formulate tlic 
aforementioned pharmaceutical compositions In dosage unit 
form for ease of administration and viilformlty of dosage. 
Dosage unit form, as used herein, refers to physically 
discrete units suitable as unitary dosages, each unit 
containing a predetermined quantity of active Ingredient 
calculated to produce the desired therr.peutlc effect In 
association with the required pharmaceutical carrier. 
Examples of such dosage unit forms arc tablets, capsules, 
pills, pwvder packets, wafers, teacpoonfuls, tablespoonfuls 
and the like, and segregated multiple.-; thereof. The 
amount of active ingredient per dosi^ga unit may range from 
about 5 mg to about 500 ng, and, preferably, from about 
50 mg to about 250 mg. 

The dosage of the principal active ingredient 
(PIT) for the treatment of the particular neoplastic 
disease may depend on the species anc' size of the subject 
being treated; the particular condition and its severity; 



-4- 



the particular form of the active Ingredient (e.g.. 
soluble salt or lea. soluble base) and the route of 
.dmmiBtratlon. m any case the dose to be used is one 
nontoxic to the recipient, m general, a dose of fro» 

. *bout 1.0 .gAg body weight up to the nontoxic anthelmintic 
dose for the particular host can be generally utiliaed 
for the tre.»tnent of neoplastic disease as well. For 
example, the recommended nontoxic anthelmintic oral dose 
for tetramisole is about 5 mg/kg in man. about 15 mgAg 
m Sheep, about 10 mgAg in cattle, and about ko mgAg 
m chickens, and for levamisole about 2.5 mgAg in man. 

about 8 mgAg in sheep, and about 8 mg/Jcg in«ttle. 

Expressed as amount, suited for single unit doses, from 

about 5 to about 500 mg t. operable and expedient for 

nost subjects. 

in humans, a dose of fron about i.o mgAg to 
about 5 mgAg, or a daily total dose of from about 50 to 
about 500 mg given singly or in divided do.es embraces 
the effective range for the treatment of most neoplastic 
diseases. 

Regre.Bion and palliation of neoplastic di.eaae 
are aided by the internal admini.tration of pit, preferably 
a. the hydrochloride .alt of the levo enantlomorph, and 
pharmaceutical compoaltion. containing same. 



.As a dosage regimen, the amount of principal 
active ingredient administered is a sufficient amount to 
aid regression and palliation of , the neoplastic disease In 
the absence of excessive deleterious side effects of a 
cytotoxic nature to the host harbor inc the disease. 
Specific modes of adiuinlstration are I50 wgAg of levamisolc 
or 250-300 rogAg of totramisole dally to humans for about 
3 to 5 days repeated evory 2.3 weekc. " in-cirtei1S"ins't^ 
continuous daily administration of 100-200 mg/kg of levami- 
sole or 200-300 mg/kg of tetrwaisolc r.uy be maintained 
over a long period of time, for oxair.ple 3-6 months. 



/ 
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INJECTABIg SOLUnOW ! A Sterile aqueous solution 
BulUble for tntrajnuscular or Intravenous use, and 
conUlntng 250 ng of tetraalsole hydrochloride as the 
active Ingrtadlent (A.I.) In each ml^ is prepared from the 
follonrlng fbroulatton: 



. {J K Tetramlsole HCl ! 250 cms 

U ^ Water for Injection, U.S.P., q.s, ad. ..1,000 ml 



EXAMPLE II 



CAPSULES ; 10,000 Hard gelatin capsules, each 

containing as the active Ingredient I50 mg of levaulsole 

hydrochloride, are prepared frcsn the folloivlng formulation: 

V ' grams 

) Ov. Levamlsole HCl 1 500 

lactose '500 

Starch I50 

Ttilc 150 

Calcium Sterate 10 

^ [ A uniform nLxture of the active and supplementary 
Ingredients Is prepared and filled Into u;o*piece hard 
gelatin capsules, ^e capsules provide satisfactory 
regression and palliation of neoplastic disease In adults 

with a regimen of l capsule given dally^for 3 days, said 
regimen being repeated every three vieeks. 
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mSmi 5,000 Conpreesed tablets, each containing 
as the active Ingrefllent I50 »g of levanUole hydrochloride, 
are prep ared from the following f ovulation : 

■ ''jU''-^ OramB 

SrSh!!^!.f' 750 

•••••••••» •••..» 3 "5 

The finely povrdered Ingredients are mixed well 
and granulated with 10^ .tarch paste. The granuliition is 
dried and cmpressed Into tablets. The oral administration 
Of one tablet a day for 3 days, repeated every 3 weeks, 
provides satisfactory regreaslon and palliation of neoplastic 
disease In adult humans. The tablets may be sugar coated 
to mask the taste of the active Ingredient. 
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/ The following formulation provides 5 liters of 

an oral suspension cccnprlslng 50 mg of dl.2,3,5,6-tetrahydro-' 
6-phenyllmldazol2,l-b]thla.ole as the active ingredient 
(A.I.) per teaspoonful (5 mis): 
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• } - Ororos 

25.0 

Sucrose , 300.0 

Dloctyl sodlun iulfosuccinav o,5 

Bontonite... 22,5 

Methyl paraben 7.5 

Propyl paraben 1.5 

Anttfoam A.F. Euulsion 0.15 

Propylene Glycol 52,0 

rose YcUov: #5 0.1 

Sortlua cyclamate..^. 50. 0 

Sodium saccharin.,;, 5,0 

Ornngo f Itvor ^ 7,5 

Filtered purified water, Ci.fi.,;ad 5 liters 
— — ^ ■ ■ j 

/ Dissolve the parabens In t:ie propylene glycol 

and add this solution to a solution of the sodium cyclamate, 
sodium saccharin and sucrose in half the water. Suspend 
the bentonitc in hot (about 85*C) v;c:icr and stir for 60 
minutes. Add the bentonite solution to the former solution. 

Dissolve the sulfosucclnats in some water and 
suspend the A.I. in the resulting solution. Add the Antifoam 
A.F. Emulsion which has been diluted to a lotion consistency 
with a mlnlmxuD amount of water and rcJj: well. 

Add the latter suspension of A.I. to the former 
mixture and mix well. Add the FB&C Yellow #5 dissolved 
In a small amount of water. Add the orange flavor, q.s. 
to volume with water, and stir to a homogeneous mixture. 
Pass the mixture through a colloid mill and fill into 
suitable containers. 
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EXAMPLE V 

Two-«onth-old female C57Bl/Rho nice were inoculated 
•ubcutaneoufily in the flank with 0.2 ml. of a tumor cell 
suspension that contained 2.5 x 10* live cells (trypan blue 
exclusion test) per ml. Three weeks later all mice were 
5 killed, the primary subcutaneous tumor excised and weighed, 

and the lungs examined for metastases that appeared as 
i^ite nodules against the black substance of normal lung 
tissue following injection of dilute India ink through 
the trachea before fixation of the whole lung. 

In Ottr experiment, all mice were inoculated on the 
> same day with 5 x 10^ live tumour cells suspended in buf- 
fered saline, pB 7 .2 (Table 1). After 24 hr one group 
of mice taken at random was treated by a single subcutaneous 
injection of 0.1 ml, of levamisole dissolved in sterile 

15 J ^ pyrogen-free saline (0.5 mg kg"^) . in a second randomised 

group treatment by levamisole, 0.5 mg kg"^ at each injection, 
was started 7 days after tumour inoculation when palpable 
tumor nodules had already developed in all untreated mice. 
Levamisole treatment in this group was continued every 2 

20 days up to the 17th day, for a total of 6 injections. 

Controls were left untrei»ted (Table 1) . 

I 
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rindings at autopsiM on day 21 after tumo inocula- 
tion vera atatiatically analysed. Table 1 ahowa that 
a aingle injection of 0.5 ng kg*^ of levamiaole auf- 
ficed to ooiiaetely cure 3 out of 12 mice and significantly 
(P-0.01) inhibited both the primary tumor groirth and the 
number of pulmonary metaataaea in the 9 other mice of that 
group. Levamiaole treatment also cured 4 out of 10 mice 
irtjen treatment was started after subcutaneous tumor had 
developed. In the same group of mice, one additional 
animal did not dttnonstrate any lung metastases. Primary 
tumor and pulmonary metaatases were significantly (P-0.01) 
jreduoed in the remaining mice of that group. 
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7^ The foregoing example demonstrates the activity 
of levamiaole, a aimple chemical compound devoid of 
toxicity (mouae IJ>5o - 121 mg/kg) , against the groirth 
of primary subcutaneous 3 LL tumor and against the 
development of pulmonary metaataaea. 
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